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(g) Rack and pinion assembly. 



(57) 1. Rack and pinion assembly, said rack (2) and said pinion (1) having each an axis of symmetry (7,8) 
perpendicular to each other in their transversal section , said assembly further comprising, within a rigid 
body means for guiding said rack (2) and for maintaining engagement between said rack (2) and said 
pinion (1), characterized in that the rack (2) is located in a chamber (6) provided within said body (5) 
together with said means, said chamber (6) having a party cylindrical inner wall (9), the axis of 
symmetry of said chamber (6) being merged into said rack axis (8) ; in that said rack (2) includes a front 
face engaged with said pinion (1) and a rear face opposite the front face, this rear face comprising two 
lateral tapered sides (15) converging toward said rack axis (8) and an extending rib (13) having flat 
lateral sides (17) parallel to said rack axis; in that said means includes a pair of members (31,32), 
disposed symmetrically with respect to the rack axis (8), each member (31,32) being rotatorily slideable 
along said cylindrical inner wall (9) each of said members engaging one of said lateral tapered sides (15) 
on about one point and one of the lateral flat sides (17) on about one point, and further includes a 
resilient means (4) located between ends of said members (31,32) urging said ends in opposite 
directions in such a way that said members (31,32) bearing on the rib (13) generate an anti-ungearing 
force applied to the lateral tapered sides (15) of said rack (2). 




Europaisches Patentamt ~~ 
European Patent Office 
Office europeen des brevets 



CO 

CO 
CO 



CL 
LU 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



BNSDOCID: <EP 0463891 A1_I_> 




BNSDOCID: <EP 0463891 A1 J_> 



1 



EP 0 463 891 A1 



2 



This invention relates to rack and pinion 
assemblies and more particularly, to a rack and pinion 
assembly having enhanced anti-ungearing means. 

This rack and pinion assembly is particularly 
designed for motor vehicles steering gears, but is not 
limited to such a use. 

This type of rack and pinion assembly is 
wellknown in the art For instance, document GB-A- 
2 188 199 discloses such an assembly having a rack 
chamber of triangular shape, the rear face of the rack 
having a partly complementary triangular shape. A 
wedge biased by a spring between a chamber wall 
and a side of the rear face of the rack improves con- 
tact between rack and pinion elements, while the 
other side of the rear face of the rack and another 
chamber wall are engaged together in order to guide 
the rack. 

GB-A-976 661 discloses also a rack having a rear 
face triangularly shaped, a spring urging a shoe of 
complementary shape to hold the teeth of the rack in 
proper mesh with the teeth of the pinion. 

One object of the invention is a rack and pinion 
assembly of reduced manufacturing costs, having 
enhanced anti-ungearing means. 

Another object of the invention is a rack and pin- 
ion assembly of reduced friction between the anti- 
ungearing means, the rack guiding means and the 
rack itself. 

Accordingly, the invention relates to a rack and 
pinion assembly, in which the rack and the pinion 
have each an axis of symmetry perpendicular to each 
other in their transversal section. The assembly 
further comprises, within a rigid body, means for guid- 
ing the rack and for maintaining engagement between 
the rack and the pinion. 

According to the invention, the rack is located in 
a chamber provided within the body together with said 
means, the chamber having a partly cylindrical inner 
wall, the axis of symmetry of the chamber being 
merged into the rack axis ; moreover, the rack 
includes a front face engaged with the pinion and a 
rear face opposite the front face, this rear face com- 
prising two lateral tapered sides converging toward 
the rack axis and an extending rib having flat lateral 
sides parallel to the rack axis ; furthermore said 
means includes a pair of members disposed symmet- 
rically with respect to the rack axis, each member 
being rotatorily slideable along the cylindrical inner 
wall each of the members engaging one of the lateral 
tapered sides on about one point and one of the lateral 
flat sides on one point, and further includes a resilient 
means located between ends of the members urging 
same in opposite directions in such a way that the 
members bearing on the rib generate an anti- ungear- 
ing force applied to the lateral tapered sides of the 
rack. 

Preferingly each member is substantially V-sha- 
ped, the point of which is engaged with one of the flat 



lateral sides of the rib, a first arm being engaged with 
one of the lateral tapered sides, and the end of the 
second arm being biased by the resilient means, the 
ends of the two arms being engaged with the inner 
5 wall of the chamber. 

Other features of the invention will appear from 
the following detailed description of some preferred 
embodiments given on a non-limiting way with refer- 
ence to the accompanying drawing in which: 
10 - Figure 1 is a diagrammatic cut view of a prefer- 

red embodiment of the invention. 

- Figure 2 shows another embodiment of the 
invention, and 

- Figure 3 is an enlarged cut view of a part of 
15 another embodiment of the invention 

With reference now to the Figures, the skilled 
man will recognize Figure 1 a rack and pinion assem- 
bly. Pinion 1 has an axis of symmetry 7 which is per- 
pendicular to the axis of symmetry 8 of the tranversal 

20 section of the rack 2. The assembly is located within 
a body 5 which defines a chamber 6 where is located 
the rack 2 and means for guiding the rack and main- 
taining a proper engagement between the teeth of the 
rack 2 and the teeth of the pinion 1 . 

25 This chamber 6 has an inner wall partly cylindrical 

9, and its axis of symmetry merges into the rack axis 
8. 

The rack 2 comprises a front face having teeth 
meshing with the pinion teeth, and a rear face oppo- 

30 site to the front face. This rear face comprises two 
lateral tapered sides 15 converging toward the rack 
axis 8, and an extending rib 1 3 having flat lateral sides 
17 parallel to the rack axis 8. 

The means for guiding the rack 2 and for main- 

35 taining the engagement of the teeth of the assembly 
comprises two members 31, 32 symmetrical with 
regard to the rack axis 8, and a resilient means 4. 
Each member 31, 32 is substantially V- shaped, the 
end of each arm of the V being rotatorily slideable 

40 along the inner cylindrical wall 9 of the chamber 6. The 
point of the V engages one of the lateral flat sides 17 
of the rib 13 on about one point. One arm (the upper 
one on the Figure) engages one of the lateral tapered 
sides 15 of the rear face of the rack 2 one about one 

45 point. Accordingly, as shown on this Figure 1 this arm 
is curved. The other arm of the V is urged by a resilient 
means 4 . As shown, this resilient means is a helical 
spring the axis of which is perpendicular to the rack 
axis 8. 

50 The assembly operates as follows : the forces 

generated by the prestressed spring 4 urge the two 
members 31,32 in opposite directions. Since these 
members may rotate along the inner wall 9, the point 
of each V bears on one flat lateral side 17 of the rib 

55 13 for generating a force on the other arm of the V 
which is applied to the lateral tapered side 15 of the 
rack 2. Consequently, at the same time, the rack is 
guided thanks to the rib 13 and the teeth remain 
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meshed thanks to this force. 

With other words, each member 31 , 32 acts as a 
lever the fulcrum of which ensures the guiding of the 
rack. 

Figure 2 shows another embodiment of the 5 
assembly where the upper arm of the V is not curved 
but bears rollings 19 in order to decrease the friction 
resistance. This assembly operates as abovemen- 
tioned. 

Figure 3 shows an enlarged view of another kind 10 
of resilient means for urging the members 31, 32 in 
opposite directions. The ends of the members 31, 32 
are provided with slope ramps 35 cooperating with 
balls 37. A spring 4 the axis of which merges into the 
rack axis 8, biases two balls respectively up and down 15 
against the ramps in order to provide the requested 
forces separating the ends of the members 31, 32. 

Obviously, one skilled in the art will bring many 
deviations and enhancements to the rack and pinion 
assembly of the invention without departing from the 20 
scope of the invention. 

For instance, other kinds of resilient means 4 may 
be used, as leaf springs, elastomeric materials, or 
equivalent. Any kind of rollings 19 may be operated to 
exercise the function of engagement on one point with 25 
the lateral tapered side 15 of the rear face of the rack 
2. 

Each member has been said to be substantially 
V shaped. But other similar shapes may be used in 
order to achieve a lever bearing on the rib 13 for apply- 30 
ing a force to the rack opposite to the anti-meshing 
force generated by the teeth. Figure 3, balls 35 are 
used as spacing means however,other kinds of spac- 
ing means, e.g. wedges, may also be used. 



Claims 

1 . Rack and pinion assembly, said rack (2) and said 

pinion (1) having each an axis of symmetry (7,8) 40 
perpendicular to each other in their transversal 
section , said assembly further comprising, within 
a rigid body means for guiding said rack (2) and 
for maintaining engagement between said rack 
(2) and said pinion (1), characterized in that the 45 
rack (2) is located in a chamber (6) provided 
within said body (5) together with said means, 
said chamber (6) having a partly cylindrical inner 
wall (9), the axis of symmetry of said chamber (6) 
being merged into said rack axis (8) ; in that said so 
rack (2) includes a front face engaged with said 
pinion (1) and a rear face opposite the front face, 
this rear face comprising two lateral tapered sides 
(15) converging toward said rack axis (8) and an 
extending rib (13) having flat lateral sides (17) 55 
parallel to said rack axis ; in that said means 
includes a pair of members (31,32), disposed 
symmetrically with respect to the rack axis (8), 



each member (31,32) being rotatorily slideable 
along said cylindrical inner wall (9) each of said 
members engaging one of said lateral tapered 
sides (15) on about one point and one of the 
lateral flat sides (17) on about one point, and 
further includes a resilient means (4) located be- 
tween ends of said members (31,32) urging said 
ends in opposite directions in such a way that said 
members (31 ,32) bearing on the rib (1 3) generate 
an anti-ungearing force applied to the lateral tap- 
ered sides (15) of said rack (2). 

2. Rack and pinion assembly according to claim 1 
characterized in that each of said members 
(31,32) is substantially V-shaped, the point of 
which is engaged with one of said flat lateral sides 
(17) of the rib (1 3), a first arm being engaged with 
one of said lateral tapered sides (15), and the end 
of the second arm being biased by said resilient 
means (4), the ends of the two arms being 
engaged with said inner wall (9) of said chamber 
(6). resilient means (4), the ends of the two arms 
being engaged with said inner wall (9) of said 
chamber (6). 

3. Rack and pinion assembly according to claim 2 
characterized in that the surface of said first arm 
engaged with said lateral tapered side (1 5) is cur- 
ved. 

4. Rack and pinion assembly according to claim 2 
characterized in that said first arm includes rolling 
means (19) engaging said lateral tapered side 
(15). 

5. Rack and pinion assembly according to anyone of 
the preceding claims characterized in that said 
resilient means (4) consists of a helical spring. 

6. Rack and pinion assembly according to claim 5 
characterized in that axis of said helical spring (4) 
is perpendicular to said rack axis. 

7. Rack and pinion assembly according to claim 5 
characterized in that axis of said helical spring (4) 
merges into said rack axis (8), the end of said 
members (31,32) being provided with slope 
ramps (35) where at least one spacing means 
(37) slides, said spring (4) urging said spacing 
means (37). 

8. Rack and pinion assembly according to claim 7 
characterized in that said spacing means (37) 
consists of a ball. 

9. Rack and pinion assembly according to claim 7 
characterized in that said spacing means (37) 
consists of a wedge. 
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